Abstract A cross-sectional survey was conducted in two mountainous villages of the Karen, a major ethnic minority in Thailand. The participants were 566 villagers aged 15-54 years (371 in Village A, 195 in Village B; response rate=81.9%). Premarital/extramarital sex was experienced by 10-20% of the sexually active respondents and sex with a female sex worker (FSW) by 12.6% of males. Premarital sex was independently associated with being a Christian and occupational experience in town; extramarital sex was associated with Village A and drug use; sex with a FSW was associated with being unmarried, a nonfarmer, and occupational experience in town. Approximately 80% of the married participants never used a condom with their spouse, and nearly one-third never did so with a boy/girlfriend or a FSW. A history of sexually transmitted infections (STIs) was associated with sex with a FSW. These findings suggest that nontraditional sexual practices are prevalent and could potentially threaten Karen communities with the spread of HIV.
Introduction
Upper northern Thailand is one of the epicenters of HIV infection in Southeast Asia, although the new infection rate has declined in recent years (Torugsa et al., 2003; UNAIDS, 2004) . The concentration of HIV prevalence in the region is often explained by the high infection rates of sexually transmitted infections (STIs) and HIV among female sex workers (FSWs; Limpakarnjanarat et al., 1999 ) and men's frequent visits to FSWs as clients (Celentano et al., 1996; Nopkesorn et al., 1993) .
In this region, approximately 500,000 people belong to ten ethnic minorities that densely populate the mountainous areas (Department of Public Welfare, 1997) . Each minority group has a different origin, culture, and language (Lewis & Lewis, 1998) . These minorities have been left behind during the social and economic development that lowland Thais have enjoyed over the last 30 years, as a consequence of historical, cultural, linguistic, and geographical barriers, including political reasons. In recent years, however, following the increasing involvement of their societies with Thai society, the HIV infection risk of the ethnic minorities has begun to be studied.
Studies in the late 1990s compared the HIV prevalence, sexual attitudes, and behaviors of the villagers among several ethnic minorities (Beyrer et al., 1997; Omori, 1999) . These studies demonstrated the presence of a major risk factor for HIV infection: contact with Thai society. Other studies have reported on HIV prevalence and high-risk behaviors associated with drug use in patients admitted to a drug treatment center in northern Thailand (Celentano, Jittiwutikorn, Hodge, Beyrer, & Nelson, 1998; Celentano et al., 1999; Razak et al., 2003; Wiewel et al., 2005) . One study showed that contact with Thai society was a strong predictor of injection drug use. Although these studies provided important information regarding the risks for HIV infection among ethnic minorities, updated quantitative information on these risks and their social correlates are needed to develop appropriate HIV prevention programs for these populations.
In 2003, we conducted a cross-sectional survey of the Karen population, who comprise the largest ethnic minority in Thailand, to evaluate the prevalence and social correlates of sexual behaviors. The Karen have a unique, conservative sexual norm. They maintain their traditional sexual culture, including sexual sanctions based on animism, which regards premarital or extramarital sex as a transgression that is resolved in communal rituals. However, the communal ritual has declined gradually, not because there are no breaches of sexual sanctions, but with the influence of Christianity. Therefore, Christianity is thought to have weakened the sexual sanctions based on rituals (Hayami, 2003) , which could make people vulnerable to STI/HIV infection.
We surveyed two Karen villages located in northern Thailand: a developed village and a less developed village. This was based on the assumption that social development contributed to high-risk sexual behavior because it facilitated contact with Thai society.
Method

Participants and Procedures
Villages in mountainous areas are classified into five categories from Category 1 to Category 5, depending on the level of social and economic development. Villages in Category 1 are the most developed, and those in Category 5 are the least developed (Department of Public Welfare, 1997). Since more than 90% of the Karen villages in the districts containing the two study sites are classified in Categories 1 to 3, we selected Village A from Category 1 as a developed village, and Village B from Category 3 as a less developed village. Village A, located 48 km from the nearest town, was first introduced to electricity in 1985, and a paved road linked it to the center of the province in 1995. Village B, located 43 km from the nearest town, has no such infrastructure.
All the male and female inhabitants (age range, 15-54 years) of both villages were recruited at their homes between 24 February and 26 March 2003. Six Karen health workers, three per village, interviewed candidates after explaining the study purpose, guaranteeing that there would be no consequences for refusing participation, and obtaining written informed consent. For adolescents, informed consent was also obtained from the parents. People who were illiterate were asked to give a mark for consent. Gender-matched interviewers conducted interviews when possible at an appropriate location near each respondent's home to protect privacy. Potential participants who were absent during three household visits were not recruited. Data were collected during a face-to-face interview using a structured questionnaire, with a separate self-administered answer sheet for sensitive questions. No names or other identifiers were collected. The consent form, questionnaire, and answer sheet were placed in an envelope and sealed in front of the participant.
Measures
Mini-focus group interviews were conducted for the participants from a developed and a less developed Karen village, which were distant from the study villages. Four focus groups were organized by gender (male or female) and age (15-34 or 35-54 years) in each village, with each group including four to five participants. A questionnaire was then developed in Thai based on the results of the mini-focus group interviews; it was pilot-tested outside the study sites, revised, and then translated into Karen. The questionnaire was translated from Thai into Karen after discussion with the Karen interviewers, who were bilingual in Karen and Thai. The questions covered basic demographics, experience in town, knowledge related to HIV and STIs, risk perception, attitudes toward nontraditional sexual practices, sexual behaviors, and drug use. There were 17 questions about HIV/STI knowledge, of which seven questions asked about the possibility of transmitting HIV by living together, eating food, having sex, or sharing a needle with people with HIV/AIDS (PWA), via mosquitoes or mother-to-child, or whether having a STI stimulated the transmission of HIV; five questions about prevention asked whether HIV could be prevented by using a condom correctly, sterilizing needles, having only one, healthy-looking, or faithful partner; and five questions about treatment asking if symptoms could indicate HIV status, whether a vaccine existed for preventing HIV/AIDS or a medicine that enabled complete recovery or prolonged the life of PWA, or whether some STIs lacked symptoms. Selfrisk perception was measured by asking whether it was possible that the respondent was infected with HIV. Concerning sexual attitude, five nontraditional sexual practices were presented and the respondents were asked if they found them agreeable: premarital or extramarital sex by males or females and sex with a FSW by males. A separate self-administered answer sheet for sensitive questions was also prepared. Considering illiterate respondents, illustrations and geometric patterns were used to indicate question numbers and selection numbers for answers instead of using Arabic numerals. Animals, insects, or plants commonly observed in the villages were used for illustrations; and white or black circles, triangles, and squares were used for geometric patterns.
Data Analyses
The v 2 -test and Fisher's exact test were used to compare proportions, and a multiple logistic regression analysis was used to identify variables independently associated with outcomes. Variables that showed a correlation of P < .1 with at least one of the nontraditional sexual practices in the bivariate analyses were introduced in the multivariate analyses.
Results
Of 691 eligible inhabitants, 70 (15.9%) and 55 (22.0%) in Villages A and B, respectively, were excluded from the analysis due to their absence during the study Of the participants in both villages, more than 65% were younger than 34 years, two-thirds were married, 38.2% had no formal education, and the majority were farmers (see Table 1 ). The villages were markedly different in religious practices, v 2 (2, N = 522) = 174.2, P < .01, but only moderately so in other variables; participants from Village B were less educated, more likely to be farmers, and had more experience working in town, v 2 (4, N = 545) = 15.2, P < .01; v 2 (3, N = 557) = 23.8, P < .01; v 2 (1, N = 554) = 10.0, P < .01, reflecting the fact that inhabitants of Village B, having no private business in their village, had to seek job opportunities in town. There were large gender differences for marital status in Village A, v 2 (1, N = 371) = 17.2, P < .01, and for occupational experience in town in both villages, Village A, v 2 (1, N = 360) = 46.8, P < .01; Village B, v 2 (1, N = 194) = 14.0, P < .01. Table 2 describes the participants' HIV/STI-related knowledge, self-risk perception, attitudes toward nontraditional sexual practices, sexual experience, and drug use. The knowledge score was calculated by summing the scores for all 17 questions by giving one point for each correct answer. Regarding sexual attitude, those who did not admit to any of the five nontraditional sexual practices were categorized in the conservative group and those who admitted to at least one nontraditional sexual practice were categorized in the nonconservative group. The self-risk perception was generally low and attitudes toward nontraditional sexual practices were predominantly conservative among both males and females. Most of the sexually active respondents were married, except for 12 males who comprised 10.3% of all single male respondents. Drug use was reported significantly more by males than by females, v 2 (1, N = 539) = 45.7, P < .01. Amphetamine was used by 74.0% of the drug users, followed by opium (43.8%), marijuana (28.8%), and heroin (17.8%). Only one male reported injection drug use. There were no observed differences between the two villages in the prevalence and pattern of drug use. Table 3 presents the prevalence of sexual behaviors and condom use among sexually active respondents, 97% of whom were married. The mean age at first sexual intercourse was 23.1 (SD = 4.7) and 19.4 (SD = 3.4) for males and females, respectively. Premarital and extramarital sex and multiple sexual partnerships were experienced by 20% to 30% of males and 10% to 16% of females. Sex with a FSW was experienced by 12.6% of males. During their lifetimes, approximately 80% of the participants indicated that they had never used a condom with their spouse, and one-third of males indicated they had never used a condom with a FSW. The condom nonusage rate of females with a boyfriend was much higher than that of males with a girlfriend, v 2 (1, N = 74) = 7.6, P < .01. A history of STI was reported by 5.1% (n = 9) of sexually active male participants, and was significantly concentrated in males with a history of having sex with a FSW compared with those who had no such history, v 2 (1, N = 159) = 16.7, P < .01.
Correlates of Sexual Behavior
Premarital and extramarital sex and sex with a FSW were evaluated with bivariate analyses in relation to possible risk factors (see Table 4 ). Analyses of premarital and extramarital sex were limited to the married respondents and excluded sex with a FSW. Premarital sex was significantly associated with occupational experience in town; extramarital sex was associated with Village A, a nonfarmer status, and drug use. Sex with a FSW was associated with being unmarried, a nonfarmer status, education higher than primary school, graduating from a school in town, and occupational experience in town. Religion, HIV/STIrelated knowledge, and attitudes toward nontraditional sexual practices did not demonstrate significant correlations. Multivariate logistic analyses using a backward stepwise procedure were then performed both for all participants and by village among married respondents with no history of sex with a FSW for premarital and extramarital sex and only among males for sex with a FSW (see Table 5 ). In the multivariate analysis for all, occupational experience in town remained significantly associated with premarital sex and sex with a FSW. Respondents who had ever worked in town were 2.4 times more likely to have reported premarital sex and those males were 3.7 times more likely to have had sex with a FSW, whereas Christians were 2.4 times more likely to have reported premarital sex. Participants in Village A and drug users were 3.1 times and 2.8 times more likely to have had extramarital sex, respectively. Unmarried male respondents and those with a nonfarmer status were almost 11 times and 5 times more likely to have had sex with a FSW, respectively. Village-wise analyses further revealed that in Village A, a nonfarmer status was significantly associated with all types of nontraditional sexual behaviors, while other factors were differently associated with nontraditional behaviors: the younger age group (15-34 years old) was almost four times more likely to have reported premarital sex, drug users in the last year were 2.6 times more likely to have had extramarital sex, and unmarried men were 16 times more likely to have had sex with a FSW. In Village B, however, only two associations were significant: those who had occupational experience in town were 3 times more likely to have reported premarital sex and unmarried males were 20 times more likely to have had sex with a FSW.
Discussion
This study evaluated the prevalence and social correlates of nontraditional sexual behaviors among Karen villagers. The results revealed that traditional sexual attitudes prevailed strongly in both villages, with over 95% of the respondents indicating that sexual relationships before marriage and extramarital sex were The multivariate analysis of all the participants revealed that these nontraditional sexual practices were significantly associated with occupational experience in town, a nonfarmer status (e.g., student, daily wage laborer), and living in Village A, which has a paved road connecting it with a town. It appears that a mobile lifestyle, which allows more contact with town life, promotes changes in sexual traditions. The strong association of nonfarmer status with sex with a FSW could also be explained by a potential regular cash income among the daily wage laborers, since seven out of ten nonfarmers with a history of sex with a FSW were daily wage laborers. The association of premarital sex with Christianity was not unexpected, since a recent anthropology study revealed that Christianity brought about a deterioration in the sexual sanctions based on rituals on conversion of the ritual leaders to Christianity (Hayami, 2003) .
The risk profiles associated with nontraditional sexual behaviors appear to differ between villages. Nonfarmer status was associated with all types of nontraditional sexual behavior in Village A, but not in Village B. This may be related to the fact that there are private construction and timber businesses in Village A, where there is electricity and a paved road to town. These job opportunities may have shifted the labor pattern of Village A to more daily wage laborers than in Village B; living on cash, having more free time, and the easy access to town might have contributed to the change in the opportunity for and the cultural norm to nontraditional sexual behaviors among daily wage laborers in Village A. Conversely, experience working in town was significantly correlated with premarital sex in Village B only, and not in Village A. This might be related to the fact that people in Village B have to leave the village for jobs because there are no private businesses in the village.
The villages are not without a risk of HIV infection, although the proportion of participants who had a history of sex with a FSW was smaller than that reported for Thais (Lertpiriyasuwat, Plipat, & Jenkins, 2003) . This is suggested from the fact that male participants In light of this possibility, the observed association between sex with a FSW and a self-reported history of STI is alarming. In a departure from tradition, the use of amphetamines rather than opium was dominant among drug users. If this drug practice becomes more widespread, it might increase the risk of HIV infection among Karen villagers by increasing the prevalence of nontraditional sexual practices. Furthermore, the villages have an actual risk for HIV infiltration since they are located very close to the epicenter of HIV infection in Thailand. This study has several limitations. Despite gender matching between interviewers and participants, confidential settings for interviews, and self-administered answer sheets for sensitive questions, we might have failed to eliminate reporting bias because of the sensitive nature of the questions. Our results cannot be generalized to other Karen populations, as only two villages were studied. Moreover, we failed to include 18.1% of the inhabitants because of their absence during the study period or missing data on age, sex, or sexual behaviors. It is possible that our data underestimated the sexual behaviors of villagers because those who were absent might have been more mobile and frequent travelers to town, and as a result might have been more sexually active.
Within these potential limitations, our study demonstrated the presence of a risk for sexually transmitted HIV infection among mountain-dwelling Karen villagers, which had not previously been well documented. Although the conservative nature of the Karen sexual culture might contribute to the extremely low HIV prevalence rate (Beyrer et al., 1997) , despite living close to the infection epicenter in Thailand, our findings suggest that this trend will not persist. As HIV spread readily and widely among FSWs and male clients in the Thai population within a short time in the early 1990s, especially in northern Thailand, emerging unprotected sexual contact with a FSW, and other nontraditional sexual behaviors, will allow the HIV to infiltrate these mountain-dwelling ethnic minority communities if no timely, effective preventive measures are taken.
